Abstract Sustained parental involvement in diabetes management has been generally advised to counteract the deteriorating adherence and glycemic control often seen during adolescence, yet until recently, little attention has been given to the optimal amount, type, and quality of parental involvement to promote the best health outcomes for adolescents with type 1 diabetes (T1D). This review synthesizes research regarding the involvement of caregivers-primarily mothers and fathers-of youth with T1D, with a focus on biopsychosocial outcomes. The recent literature on parental involvement in diabetes management highlights a shift in focus from not only amount but also the types (e.g., monitoring, problem-solving) and quality (e.g., warm, critical) of involvement in both mothers and fathers. We provide recommendations for ways that both parents can remain involved to facilitate greater collaboration in shared direct and indirect responsibility for diabetes care and improve outcomes in youth with T1D.
Introduction
Type 1 diabetes (T1D) is a chronic condition that redefines the lives of the entire family upon diagnosis due to the demanding treatment regimen recommended to achieve and maintain glycemic control [1] . In pediatric populations, parental involvement in diabetes management is essential to the maintenance of psychological health, glycemic control, and the development of self-care behaviors in youth [2] . Youth typically take on more responsibility for diabetes care as they reach adolescence, but if this increase in responsibility is not accompanied by a growth in maturity and self-efficacy, adherence and glycemic control may deteriorate [3, 4••] . Sustained parental involvement in the management of diabetes throughout adolescence has been generally advised to counteract these declines, yet identifying the optimal amount, type, and interpersonal quality of involvement is necessary for more precise recommendations and interventions.
While caregivers can include biological, foster, adoptive, stepparents, grandparents, or other relatives, previous research in pediatric diabetes has focused mainly on mothers as the primary caregiver (i.e., the parent who is directly involved in the routine tasks of caring for a child with T1D) [5] . Recent studies in children with T1D and other chronic illnesses have begun to include fathers as well, who play a different, but still vital, role in their children's care [6] . For example, fathers may affect health outcomes indirectly by offering support and stability to the family as a whole [6] . In T1D specifically, fathers' helpfulness and amount of involvement have been linked to better treatment adherence and quality of life in children [7] as well as fewer psychiatric symptoms in mothers [8] . It is important to consider the role of different types of caregivers in relation to diabetes outcomes and psychological adjustment in youth, but the literature on alternative caregivers is quite limited. Therefore, we concentrate our review primarily on studies with mothers or fathers.
The purpose of this narrative review is to synthesize recent empirical evidence regarding the involvement of mothers and fathers of youth with T1D, with a focus on adolescents' biopsychosocial outcomes. We explore recent literature on the amount, type, and quality of parental involvement in diabetes care, along with the risks and benefits of sustained involvement throughout adolescence. In addition, we discuss how being a part of a single-parent family may impact parental involvement and diabetes-related outcomes. In many families, parents take on a role of "good cop" or "bad cop" depending on the type and quality of their involvement. While the police metaphor may not be appropriate for all families, the image of good cop/bad cop in popular culture is one to which many parents can relate. Parenting a child with T1D requires vigilant monitoring, regulation, and enforcement of certain care behaviors with the goal of protection from negative health outcomes, just as police monitor, regulate, and enforce the laws of the community. In this paper, good cop refers to a parent whose involvement is supportive and collaborative and bad cop refers to a parent whose involvement is critical and intrusive. However, educating families on the importance of both parents' high-quality involvement-rather than each parent taking on a separate good cop or bad cop role-may facilitate greater collaboration in shared responsibility for diabetes care and improve outcomes in youth with T1D. Studies included in this review were categorized into several broader constructs of involvement in diabetes management: parental responsibility for diabetes management tasks, monitoring, and the interpersonal quality of involvement (see Table 1 ).
Parental Responsibility for Diabetes Management Tasks
Parental responsibility refers to the extent to which parents assist with diabetes care behaviors either directly (e.g., assisting with administering insulin injections) or indirectly (e.g., remembering clinic appointments, checking expiration dates). This type of parental involvement typically declines throughout adolescence, which may contribute to the problems with adherence [9] and deteriorating glycemic control often observed during this developmental stage [2] .
Research shows that parents may take over responsibility for diabetes care for a number of reasons, some of which differ between mothers and fathers. For example, a recent study determined that parents' direct involvement in daily diabetes management was associated with the number of problems their adolescents experienced with diabetes tasks, and this association was mediated in both mothers and fathers by increased worry and diminished confidence in their child's ability to manage diabetes effectively [10] . In terms of parents' differing motivations for involvement, mothers generally serve as the primary caregivers and are more directly involved in daily diabetes care activities (e.g., reminding the child to check his/her blood sugar) while fathers are often more likely to get involved only as need arises [11, 12•] . For example, poorer self-management in pre-adolescent youth (age 9-12) predicted an increased amount of paternal involvement over 3 years [13••] , suggesting that fathers may become involved as a "relief" or "backup" in response to suboptimal control.
Furthermore, paternal and maternal involvement may impact diabetes outcomes in different ways. In a study that examined the relative influence of maternal and paternal involvement over time, mothers' involvement predicted 37.6 % variance in adherence, 17.5 % variance in diabetes self-efficacy, and 13.9 % variance in adolescent HbA1c, while fathers' involvement predicted 27.4 % variance in adherence, 22.1 % variance in self-efficacy, and 16.6 % variance in HbA1c [14•] . In another longitudinal study, lower levels of paternal involvement predicted deteriorating HbA1c across adolescence, while maternal involvement was not a significant predictor of trajectories of glycemic control [15••] . These findings suggest that paternal involvement may be uniquely important to the development of autonomy in diabetes management during adolescence.
While current treatment standards encourage continued involvement throughout adolescence, previous research on the effects of parental responsibility on diabetesrelated has produced heterogeneous findings. Some studies have shown that lower levels of parental responsibility were associated with poorer adherence [16] [17] [18] and glycemic control [17] , while others reported no associations with adherence [19] or glycemic control [18, 19] . Additionally, longitudinal studies have revealed that declines in parental responsibility were related to declines in adherence [17] and that adherence deteriorated more rapidly in youth who did not report a concurrent growth in selfefficacy [4••] . One study found, for example, that direct parental involvement in response to diabetes problems improved self-efficacy for adolescents who were not confident in their abilities to manage their diabetes, but parental involvement lowered self-efficacy the next day for children already confident in their management skills [14•] . Cross-sectional studies have linked the transfer of diabetes responsibility with both age and pubertal development [19, 20] ; however, these developmental factors are imperfect indicators of the psychosocial maturity necessary for youth to manage diabetes independently. Taken together, these findings suggest that it is difficult to isolate the effects of parental responsibility from the other factors associated with age, puberty, and self-efficacy. 
Parental Monitoring
Parental monitoring involves regular contact with adolescents regarding their daily activities as well as knowledge about and supervision of those activities. Monitoring of the adolescent with T1D can be general (e.g., knowing when child's homework is due) or diabetes specific (e.g., knowledge of child's blood sugar levels) [21] . Monitoring can also be direct (e.g., parent and child performing a task together with the parent supervising) or indirect (parent questioning/reminding the child about the task performed (or to be performed)) [22, 23] . While diabetes-specific parental monitoring is associated with greater parental responsibility for diabetes tasks, monitoring occurs mainly when parents begin to relinquish direct responsibilities [21] . General monitoring has been indirectly related to diabetes outcomes through lower levels of externalizing behaviors [24] and directly related to glycemic control by restricting adolescents' behavior (e.g., diet restrictions [14•]). Diabetes-specific parental monitoring has been directly associated with better diabetes self-care, less family conflict, and lower HbA1c in adolescents [25•, 26] . Several studies revealed that mothers' and fathers' general and diabetes-specific monitoring predicted adolescents' adherence to their recommended diabetes care regimen [14•, 21, 24, 25•, 27] . Notably, only fathers' monitoring has emerged as a significant predictor of glycemic control [14•, 21, 24 , 27]-a finding that was consistent when both parents were examined longitudinally [15••] . While paternal monitoring may have a more direct effect on adolescents' glycemic control, maternal monitoring (general and diabetes specific) may be indirectly associated with HbA1c through better adherence [14•, 24] and selfefficacy for diabetes management [9] . As adolescents begin to manage diabetes tasks independently, it appears important for both parents-and especially fathers-to continue to monitor their children's adherence in order to ensure optimal glycemic control [21, 26] .
Quality of Involvement
Inconsistent findings for the effects of parental involvement on adolescent adjustment may be explained by how involvement is executed by the parent and perceived by the adolescent. Parents may feel obligated to be either the good cop or bad cop when regulating, assisting with, and monitoring their child's diabetes. However, the literature on parenting practices (i.e., specific parental behaviors while interacting with their children [28] ) indicates that some approaches are more helpful than others.
Good Cop
High-quality parental involvement (good cop) enables collaboration (i.e., parent-adolescent partnership) and is characterized by open communication, emotional support, and independence encouragement. Maternal and paternal parent-child relationships characterized by warmth, support, sensitivity, acceptance, and independence encouragement are associated with greater quality of life [29] , adherence [21, 27, 30, 31] , glycemic control [19, 21, 29, 30] , and self-efficacy [14•] as well as lower frequency of diabetic ketoacidosis [32] and lower levels of externalizing behaviors [14•] in adolescents. Several studies have indicated that children of parents who are both warm and sensitive while maintaining high expectations for adolescents' behavior were in better glycemic control [33, 34] and displayed more self-care behaviors (e.g., BGM, giving insulin shots, not skipping meals) [34] . Additionally, adolescents of parents who balanced rule setting with granting freedom reported lower stress and were in better glycemic control [35] .
Similarly, collaborative involvement, defined as the parent-adolescent partnership in diabetes management that occurs when the parent offers the amount and type of support the adolescent feels is needed [3] , has been associated with better general quality of life [3, 36] , health-related quality of life [3, 37] , improved self-efficacy [3] , better adherence [3, 36] , and lower HbA1c [3] . It is important to consider adolescents' perception of involvement, as one study found that more frequent involvement was only related to better adjustment and adherence when the adolescent enjoyed and needed it [21] . However, discrepancies often exist between parent-child views of the adolescents' competence level; one study found that both mothers and fathers perceived lower adolescent competence than the adolescents themselves [38] , and these discrepancies were related to increased adolescent autonomy and poorer glycemic control [38] . Thus, a collaborative approach to diabetes management acts as scaffolding for youth's current ability to self-manage, providing necessary expertise and support without taking over and reducing adolescents' confidence in their own ability to manage.
Additionally, open communication is particularly important in facilitating efficient diabetes responsibility sharing. One study found that higher levels of adolescent disclosure to parents regarding diabetes management were associated with better adherence, while greater secrecy was associated with poorer adherence [39] . Therefore, open channels of communication are likely to improve daily parental monitoring and ultimately aid providers in preventing long-term complications. For parents experiencing difficulty relinquishing responsibility for the majority of the child's diabetes care, open communication may establish trust in this collaborative partnership.
Bad Cop
Low-quality parental involvement (bad cop) is often referred to as intrusive support and is characterized by controlling, critical, and restrictive parenting behaviors that can create family conflict and reduce adolescents' self-efficacy. Intrusive parental involvement in diabetes management occurs when the parent takes over responsibilities without the adolescent expressing a need or desire for assistance [40] , which manifests as lecturing, nagging, blaming, scolding, asking too many questions, or giving orders [41] . Intrusive involvement is not only associated with lower adherence and suboptimal glycemic control [42] [43] [44] but has also been linked with poorer health-related quality of life [37] and greater family conflict [37, 44] . These critical parenting practices may be especially harmful in older adolescents [45, 46] or adolescents with externalizing behavior problems (e.g., aggression, disobedience, defiance) [45] .
In addition, parent-child relationships characterized by overprotection, strict rules/limits, harshness, and low emotional support are associated with poorer glycemic control [47] and greater depressive symptoms in youth [48, 49•] . Rather than fostering partnership and collaboration, poor quality involvement (i.e., being the bad cop) creates conflict in parent-adolescent relationships. This is a significant concern, given that even small increases in family conflict can negatively impact glycemic control [11, 42] . A qualitative study revealed that adolescents' anger and frustration stemmed from their desire to be included in decision-making and to receive recognition for the positive aspects of their diabetes management [50] . Similarly, adolescents in another qualitative study reported that parental intrusiveness, blame, and lack of understanding were the main sources of diabetes-related conflict [41] . Finally, qualitative analysis revealed that parental actions such as scolding, judging, nagging, and getting emotional hindered self-management in adolescents [51] .
Factors Affecting Parental Involvement
Several factors may influence the type, degree, and quality of parental involvement in diabetes management, and these are important to consider in developing a more comprehensive understanding of parental involvement during adolescence.
Demographic Variables
Over the past few decades, the prevalence of single parenthood in the USA has increased from 23 to 36 % [52] , and more than half of today's children will spend at least part of their childhood in a single-parent home [53, 54] . Recent studies have consistently linked single-parent households with poorer glycemic control in youth with T1D [55] [56] [57] . When examined longitudinally, youth living in single-parent and blended families exhibit significantly higher HbA1c levels than those living with biological parents [58] , and glycemic control has been shown to deteriorate three times faster among adolescents from single-parent households than those from intact families [59] . Single parenthood has also been linked with poor diabetes management behaviors (e.g., less frequent blood glucose monitoring, missed clinic appointments), and single parents have reported more difficulty managing their adolescents' T1D than married parents [60] . Although these studies support that children of single parents are at increased risk for poor diabetes-related outcomes, few studies have explicitly measured parental involvement in single parents of youth with T1D.
Single parenthood often overlaps with other demographic risk factors, such as low income and minority race/ethnicity, which are also associated with suboptimal glycemic control and parental involvement [61, 62] . In one study, for example, the relationship between low income and glycemic control was explained by lower levels of parental acceptance [63] . Parents of minority youth have also demonstrated lower levels of monitoring than parents of white youth [22] . In addition, race/ethnicity has been related to observed parenting behaviors; white mothers' have been observed to exhibit higher levels of collaborative parenting behaviors, while non-white mothers exhibit higher levels of overinvolved, or intrusive, behaviors [64] . However, higher levels of parental involvement and family support in Hispanic families have been associated with better adherence in adolescents [16] . Given that the majority of research on parental involvement has been conducted with predominantly white samples, more research is needed to determine if the same associations between different types of involvement and youth outcomes reported here are evident in minority youth with T1D. Although minority parents may exhibit higher levels of critical or permissive parental involvement, the most optimal outcomes in these populations are facilitated by high expectations for adherence along with high levels of warmth and sensitivity [65] .
Parental Stress and Distress
The relationship between parental involvement and distress is complex and bidirectional; greater responsibility for diabetes management has been linked with higher levels of parenting stress and distress [66] , which, in turn, may compromise the level and quality of parents' further involvement [1] . For example, parents who are more involved in diabetes management report higher levels of caregiver strain, which may lead to depression and anxiety [66] . Similarly, increases in fathers' involvement have been linked to higher levels of anxiety in fathers as well as elevated parenting stress in both mothers and fathers [12•] . Parental distress, including symptoms of anxiety and depression, has been associated with lower levels of warmth, involvement, and monitoring [67] as well as more intrusive parenting behaviors, such as nagging [68] . Studies also support that fathers' adjustment to chronic illness is linked to mothers' adjustment, and mothers who are unsupported by fathers are less able to support their children [69] [70] [71] . This finding suggests that fathers may become involved when mothers are overwhelmed and stressed to offer emotional support [12•] . Providers should be aware of the impact of caregiver distress, which may limit the parents' involvement in T1D care or diminish the quality of their involvement. When encouraging greater involvement from caregivers, therefore, providers should consider assessing sources of support and promoting a balance of responsibility between both parents (in two-parent households) and/or other family members.
Child Behavior
Finally, the child's behavior is important to consider as it may affect the type, amount, and quality of involvement. For example, problematic child behaviors (e.g., disruptive or defiant behaviors) have been linked with critical parenting, and this association was mediated by parenting stress [46] . In addition, as noted above, child secrecy has been associated with poorer adherence [39] , which may in turn impact parental involvement. Although longitudinal studies help us to understand the direction of effects, these findings suggest a bidirectional relationship between child behavior and parental involvement [9] , whereby adolescents engaging in secretive, argumentative, or hostile behavior may impede parents' ability to be involved in diabetes management in a productive and collaborative manner.
Discussion
Taken together, the recent literature in parental involvement in diabetes management highlights the shift in focus from the amount of involvement to include the types (e.g., monitoring, behavioral involvement) and quality (e.g., warm, critical) of involvement in diabetes management by both mothers and fathers. We have integrated recent work in adults with type 2 diabetes [72] with the literature on youth with T1D to illustrate a model of parental involvement that incorporates all aspects (see Fig. 1 ). As described above, the amount of involvement alone does not predict outcomes. For example, if a parent is highly involved in diabetes management, but the involvement is of a harmful quality (e.g., criticizing, nagging, lecturing), diabetes outcomes could be negatively affected. Findings from this review also highlight the importance of adolescents' perceptions of parental involvement; the same type of involvement may occur in different ways and be perceived differently by adolescents. For example, blood glucose monitoring could happen in the context of a regular weekly checkin, with praise for frequent monitoring (good cop), or it could occur in the context of an argument (e.g.,"I don't trust you, show me your meter!"; bad cop). Therefore, parents need to balance the type, amount, and quality of parental involvement.
Uninvolved/No Cop
While past research has primarily focused on the effects of parental over-involvement on children with chronic conditions, more attention to parents who are uninvolved or under-involved is warranted. Adolescents are at the highest risk for poor diabetes outcomes when both parents display low levels of involvement (i.e., "no cop"), implicating the importance of both caregivers' contributions to adolescent outcomes [3] . Parents' motivation for their lack of involvement may be important to understand, however. For example, uninvolved parents may be neglectful (e.g., "He's old enough to manage on his own.") or permissive (e.g., "She needs to learn from her mistakes"). These different motivations need to be identified and addressed in future research (see Fig. 1 ).
Recommendations
The hormonal, metabolic, and behavioral changes that occur throughout adolescence can be especially challenging and frustrating for families trying to adapt and adjust diabetes care. Providers can help adolescents adapt to the physiological changes by increasing insulin requirements and adjusting management plans, yet parents receive little support for addressing the behavioral changes (e.g., establishing autonomy, rebellious and pleasure-seeking behaviors, and increased desire for privacy) that also contribute to deteriorating diabetes control. In the following sections, we highlight several strategies that may help parents promote better adherence through involvement.
Recommendations for Improving Parental Responsibility for Diabetes Management
During the transition from childhood to adolescence, youth seek greater independence, which offers parents an opportunity to share the responsibility for diabetes management. However, parents should be encouraged to shift the responsibility of care incrementally and work collaboratively with adolescents as they assume more autonomy in self-care. Some examples of this parent-teen partnership may include meal planning, non-verbal communication (e.g., regularly texting blood glucose numbers), setting goals, giving positive feedback when possible, and being available to offer guidance or advice when problems occur. No universal guideline (e.g., adolescents take on certain responsibilities at a specific age) can be applied, and responsibility for diabetes care activities should be shared and transferred with the individual adolescent's level of self-efficacy and maturity in mind. By partnering with adolescents and continuing to maintain some direct involvement in management [18] , parents can gradually shift more responsibility to their child, while also monitoring the completion of tasks. Sharing responsibilities and sustaining involvement during the transition to adolescence allows parents to foster protective factors that enable better self-care (e.g., self-efficacy, quality of life) while preventing risk factors linked to poor glycemic control (e.g., depressive symptoms, family conflict, internalizing, and externalizing behaviors) [3, 14•, 73] . Providers can help parents in the task of shifting responsibility by assessing the child's ability to self-manage and encourage parents to step in as needed.
Recommendations for Improving Parental Monitoring
Ideally, parental monitoring should increase as parents begin to relinquish control of diabetes care to the adolescent, ensuring that the child is both equipped to take on these added tasks and accountable for his/her behaviors. However, as adolescents mature, monitoring techniques may change. For example, instead of directly watching the adolescent check his/her blood sugar, the parent may ask how many times the adolescent checked at the end of the day or check his/her logbook (or meter) weekly. Reminders can also be used as a monitoring technique, but these must be balanced with being perceived as intrusive, hovering, or giving too much guidance, which could compromise adolescents' self-efficacy. Some families may find that using notes to remind the child to complete diabetes care instead of asking or telling the child in person may be more acceptable to both adolescents and parents. Monitoring should also be used as a tool for the assessment of adolescents' readiness to assume more independence in management tasks, and direct supervision may still be needed to ensure good diabetes management [4••] .
Recommendations for Improving Quality of Involvement
Good cops establish a collaborative partnership with their child that encourages independence and thrives on open, honest communication. Good cops balance setting boundaries and clear expectations, with emotional support (i.e., warmth, sensitivity, and acceptance). In contrast, bad cops do not attempt to understand or solicit the child's point of view; they are in control of diabetes management in a way that is demanding and rigid, offering little emotional support or acceptance for the child. While parents should be encouraged to maintain high expectations for diabetes care, this needs to occur within a supportive context. The use of behavioral contracts may be an effective method for parents to communicate expectations and establish consequences for lack of diabetes care [74] . Parental guidance delivered in a noncoercive manner may also improve health outcomes in adolescents [43] . These findings demonstrate that parents should avoid nagging and lecturing, but instead provide clear and consistent rewards and consequences for diabetes management.
Limitations
Several limitations within the studies reviewed must be acknowledged. First, researchers have conceptualized parental involvement in a variety of ways, including behavioral involvement, monitoring, responsibility for disease management, and relationship quality, and the field has not reached consensus on these constructs (see Table 1 ). Researchers have often created new measures to examine parental involvement, despite the existence of numerous well-established measures for examining family functioning in pediatric samples [75] . Also, the measures of parental involvement differ across studies and particularly between studies of mothers and fathers, which prevent comparison between parents. Similarly, some studies failed to specify which parent provided data, further inhibiting comparisons between mothers and fathers. Finally, several of the studies included in this review came from a few research groups that have been particularly active in this area, and therefore, these findings need to be replicated in other populations.
In addition, although sample sizes were generally large, the majority of the studies focused on Caucasian, intact families, and findings may differ in minority and non-traditional families (e.g., blended, single/or divorced parents, adoptive/foster, Fig. 1 Integrated model of parental involvement in diabetes management grandparents raising grandchildren). It is important to note that parental beliefs about autonomy and diabetes management are likely to differ by culture and family structure, which may impact the parents' involvement. For example, Hispanic families may emphasize greater family responsibility sharing over adolescent autonomy [16] . Asking about parental beliefs can create opportunities for providers to encourage positive involvement. For example, if parents think a child is skipping blood glucose checks due to laziness, their response is likely different than if they think the child is overwhelmed or depressed. Further, creative approaches are needed to recruit and retain more diverse samples, including different minority groups, single parents, and non-traditional caregivers so that providers can give more culturally competent and informed clinical recommendations.
Future Directions
Interventions aimed at improving parent-child collaboration around diabetes management and addressing the quality of parent-child communication have been successful [76, 77] . Still needed are interventions that include a focus on parental monitoring, assess adolescents' ability to self-manage, and address parental distress. In addition, strengths of recent studies include longitudinal designs (e.g., [9, 15••, 13••, 17] ) and the use of multiple informants and measures to create latent variables of parental involvement (e.g., [9, 14•, 25] ). More of these rigorous study designs are needed, and researchers need to report on the numbers of mothers, fathers, and single parents included in studies as well.
Conclusions
Parental involvement can serve as a risk or protective factor for youth with T1D [73] . Optimal parenting across the transition from pre-adolescence to adolescence is characterized by a shift from a directive to a more collaborative role, which may help adolescents to better understand the rationale for diabetes self-care tasks. Collaborative involvement requires some flexibility and fluidity from parents when adjusting the type and level of their involvement, not only over time but also in day-to-day parenting practices. Furthermore, findings from this review indicate that parental monitoring should not decrease during adolescence and may in fact need to increase depending on the child's selfefficacy and current abilities. Providers should be aware of the factors that may compromise parental involvement, including marital status, income, parental stress and distress, and child behavior, while working to recognize and encourage optimal parental involvement.
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